INTRODUCTION Acanthaceae Juss.
Acanthaceae has approximately 200 genera and over 3500 recognized species distributed throughout the tropics and sub-tropics, rarely reaching the temperate zones (Olmstead, 2012) .
Around 40 genera and 449 species are estimated to occur with a broad distribution through Brazil, mainly on the Semideciduous Seasonal Forests inland (Profice et al., 2015) . However, their natural habitats are in a process of degradation, and, despite the family's abundance in the Brazilian flora, a great number of non-catalogued New World species are endangered (Wasshausen, 1975; Giulietti et al., 2005 , McDade et al., 2008 Wanderley et al., 2009) .
The Acanthaceae are herbs, plants with climbing habits, shrubs, often growing extensively tall, and even small trees. The phyllotaxis is mainly decussate, with some species presenting a congest whorled phyllotaxis, and the leaves are simple with entire or, less frequently, toothed margins. The flowers are pentamerous, gamosepalous and gamopetalous, usually with a bilabiate corolla showing different degrees of zygomorphism. The androecium has four functional stamens, or two functional stamens and two staminodes, or, less frequently, a fifth staminode or only two functional stamens. The gynoecium is syncarpic, bicarpellary, superior, the style is terminal, and the ovary is bilocular, each locule with 2-10 ovules attached to the central septum. There is usually an annular nectary around the base of the ovary. The fruit is a loculicidal capsule, or, less often, a berry. Another common feature of these plants is the spike or thyrse inflorescence, made by decussate conspicuous bracts and a pair of bracteoles before each flower (Braz et al. 2002 , Wasshausen & Wood 2004 , Souza & Lorenzi 2012 . Other frequent morphological aspects are the presence of cystoliths on vegetative organs (Solereder 1908 , Patil & Patil 2011 and the presence of a retinacula (lignified funicule) sustaining the seeds on the explosive capsules (Tieghem 1908 , Wortley et al. 2005 . Both are key features that help identify subfamilies and tribes (Scotland & Vollesen 2000 , McDade et al. 2008 . Since the relations amongst the families of the Lamiales are not yet clearly defined, other families related to Acanthaceae also share these characteristics (Stevens, 2001 onwards; Schäferhoff et al. 2010; Refulio-Rodriguez & Olmstead, 2014) . Therefore, the family lacks a morphological synapomorphy to characterize it (McDade et al. 2012) .
Driven by the need for new approaches to resolve the family's and it's taxa delimitation, some researchers have been concentrating their analysis on phylogenetic studies based on molecular data. It has helped define and support infra-familiar relations (Schwarzbach & McDade 2002 , McDade et al. 2005 , McDade et al. 2012 and the monophyly of the family (Scotland et al. 1995 , McDade & Moody, 1999 , Scotland & Vollesen 2000 , McDade et al. 2008 .
The association of the molecular data and studies of the external morphology, like type of corolla aestivation and pollen morphology, have resulted in the recognition of three subfamilies in Acanthaceae (Scotland & Vollesen 2000) . Nelsonioideae is the subfamily with more symplesiomorphies that reappear in later groups (Wenk & Daniel 2009 ). Thunbergioideae has species with climbing habits, flowers with reduced calyx and only two prophylls preceding them, amongst other characteristics which are autapomorphic of this clade (Borg et al. 2008 , Borg & Schönenberger 2011 . Acanthoideae, referred to as Acanthaceae s.s., has as synapomorphy the presence of the retinacula on the explosive capsule (Scotland & Vollesen 2000 , McDade et al. 2008 .
Morphology, anatomy and ontogenetic studies
In Acanthaceae the external morphology of the vegetative organs is highly variable, for instance the size of leaves, which suffer changes according to environmental pressures and chromosome variations (Kameyama, 1995) . It is usual that, within species belonging to the same genus, the inflorescences suffer small changes relative to the size of internodes and bracts, The basic spike pattern often goes through reduction of flower production, with the extreme form becoming the solitary flower, like in Thunbergia Retz. and Mendoncia Vell. ex Vand., whose inflorescences are basicly a single flower preceded by two prophylls (Schönenberger & Endress 1998) . The extreme increase in flower production may also happen, developing complex and, many times, congest inflorescences with repeated units along the axis.
The reduction of internodes and great amount of flowers grant the inflorescence a glomerulate aspect that is difficult to interpret, leading to vague or confuse descriptions, as for Dicliptera Juss. (Sell 1969) . The presence of cystholiths on the epidermis is an important characteristic of Acanthaceae s.s., and was well characterized by Larcher & Boeger (2006) and Patil & Patil (2011 , 2012 .
There are many studies with species used in popular medicine (Bhogaonkar & Lande 2012) and ornamental species (Zuffellato-Ribas et al. 2005) . Other studies focus on the tropical species that live under high temperatures, investigating the xeromorphic characteristics (Akhani et al. 2008; O'Neill 2010; Muhaidat et al. 2012) .
Few developmental studies have been published with Acanthaceae, mostly focusing on the corolla ontogeny to resolve taxonomic issues, or its shape, correlating it with the clades evolution and pollination syndromes. Some studies have revealed important aspects to the taxonomy of groups, like the work of McDade & Turner (1997) , who studied a group of species of Aphelandra R. Br. that present dark spots at the base of the bracts, classified as nectaries.
Through anatomical investigations, the authors verified that these nectaries vary in number and size of glands, and thus serve as taxonomic identification characters. (1965), which were based on corolla aestivation and polen morphology. The general conclusion is that the lack of profound morphological studies to elucidate the nature of certain structures makes it difficult to position certain groups, despite the molecular techniques.
The curious inclusion of Avicennia in the family, attested by molecular studies, could have been less intriguing if the morphology of this mangrove genus and its sister clade, the Thunbergioideae, were better understood. The construction of the clade was tested by Schwartzbach & McDade (2002) , based on three genetic sequences of DNA from the nucleous and chloroplast, and the analysis showed the clade to be well supported. However, the authors point to morphological evidences that would position Avicennia closer to the Acanthoideae subfamily. Anatomically, Avicennia is recognized by the presence of successive cambia on the stem (Zamski, 1979; Carlquist, 2007) , besides other characteristics resulting from its convergent evolution with other woody species from the mangrove. Nevertheless, cambial variants are also present on lianas from the Thunbergioideae subfamily (Angyalossy et al. 2012) . In this case, ecological and ontogenetic studies can acknowledge which are homologous characteristics, supporting the molecular analysis and requesting new studies with different groups and structures. Following this lead, Borg & Schönenberger (2011) analized the floral development in Avicennia and the Thunbergioideae. They found many synapomorphies regarding the ovules, and similarities between the androecium and the corolla aesivation that endure the clade. The authors call attention to the fact that other morphological aspects could establish the relations between the taxa, like the inflorescence structure, however the evolution of these traits is not known for the family, and, thus, can guide to misleading conclusions.
An opposite case, the segregation of Thomandersia Baill from Acanthaceae, was supported by studies with the fruits development. Wortley et al. (2005) verified that the retinacula from the Thomandersia fruits are homoplastic to those characteristic of the Acanthoideae subfamily, presenting an example of parallel evolution within the Lamiales. Therefore, the genus was elevated to the rank of family, as Thomandersiaceae Sreem. Other particular structures have interested new researches, like on the Ruellieae tribe where the connated basal portion of the stamens' filaments create a "filament curtain", partitioning the corolla tube (Manketlow 2000 , Moylan et al. 2004 , Tripp et al. 2013 . Thus, on account of such discoveries, the knowledge of the morphology and anatomy of Acanthaceae must continue to grow. Analysis that investigate the true nature of structures on this family collaborates with other areas of study, not only for the family, as for the Lamiales.
Lepidagathis Willd.
Lepidagathis has approximatelly 100 species with pantropical distribution (Durán & Ramírez 2011) . In Brazil there are 16 known species, mainly on semideciduous and tropical rain forests on the middle west and southwest of the country (Silva & Nogueira 2012 , Profice et al. 2015 . This genus is located in the Barlerieae lineage, characterized by the quincuncial aestivation of the corolla, inside a clade within the Acanthoideae subfamily that has as sinapomorphy the presence of cystoliths on vegetative organs (Fig. 1) Lepidagathis has four didynamous stamens, the anterior pair bithecous and the posterior pair with monothecous or bithecous anthers, sometimes reduced to staminodes or completely missing. The fruit is a capsule with oblong outline, thin walls and the seeds are recovered by hygroscopic trichomes that expand when hydrated, secreting a mucilaginous substance (Schnepf & Deichgräber 1983 , Wasshausen & Wood 2004 , Kameyama 2008 . In some species, the calyx appears to be tetramerous, with unequal sepals. However, a closer examination reveals that the anterior segment is constituted by the two anterior sepals that are connate with various degrees of fusion amongst the species (Benoist 1911).
The anterior sepals' fusion was used to separate two genera: Lepidagathis, with a pentamerous calyx where the anterior sepals were connate only at the base, and species mainly paleotropical; and Lophostachys Pohl, in which the anterior sepals could have more than ⅓ of its margins connate, so the calyx appeared to be tetramerous, and its species were restricted to the neotropics, with the diversity center in Brazil. Later, based on the different architectures of the inflorescences, about 10 neotropical species where attributed to a new genus Teliostachya Nees, with thyrses made by dichasia displayed around an indeterminate axis in opposition to the simple spikes of the other species (Kameyama 2008). Divergences and misinterpretations of the pollen morphology, number of stamens and geographical distribution were also taken in account to separate the three genera, but an analysis of these characters showed them to be too variable. Therefore, Kameyama (2008) put Lophostachys in synonymy with Lepidagathis.
Some authours have been treating Teliostachya under Lepidagathis as well, but further studies with the development of its inflorescences may reveal and corroborate this inclusion (Wasshausen & Wood 2004; Kameyama 2008) .
AIMS
 Analyze the development of the three inflorescence architectures, the fusion of the anterior sepals and the androecium constitution;
 Hypothesize about the patterns of evolution of such traits in the genus, in account of reduction or enrichment of structures.
To achieve the proposed aims, the dissertation was divided into two chapters written in a manuscript format.
CONCLUSIONS
Considering the diversity of inflorescence architectures and floral morphologies and the obscure taxonomy of the genus, Lepidagathis proved to be a prominent model for morphological and developmental studies to understand its evolution. The investigations of this dissertation provided base information, with which it is now possible to hypothesize about evolutionary trends. On the inflorescences, it was proposed that a reduction of reproductive meristems on the inflorescences, creating patterns like the secundiflorous spike, or an increment of reproductive meristems on the axil of bracteoles, that creates the thyrse pattern of inflorescence, have the same probability of having occurred on the evolution of the group. The constant tetramery of the androecium was proved by the presence of vascularization, even on flowers with only two stamens, and the probable extinction of the vascular traces, as a fifth trace was only found on one species. The study of the floral anatomy revealed an intriguing characteristic of the ovaries of Lepidagathis, and may be extended to Acanthaceae s.s. The recognition of a marginal fusion of the carpels is important considering phylogenetic homologies and proves that anatomical investigations have a critical value to botanical studies. Therefore, studying the ontogeny of an organ, a solitary flower or a whole inflorescence, is important, for only than the activity of the meristems that will lead to its final morphology are able to be accompanied. By analyzing the origin and sequence of emergence of the primordia and its anatomy, it is possible to look for homologies and reflect about the fusions and reductions on the plant body. These factors are essential to comprehend the phylogenetic relations between the taxa and contribute with the knowledge of our flora.
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